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[57] ABSTRACT 
An apparatus for the manufacturing of plastic pipes has 
an injection head and half shells of which two at a time 
combine as a pair to form a mold. The injection head 
has at least one channel issuing in a substantially ring 
shaped nozzle, which is delimited by two components 
one of which being adjustable for modi?cation of the 
width of the nozzle. A component directly delimiting 
the nozzle is tiltable in relation to the central longitudi 
nal axis, whereby an adjustment of the width with great 
sensitivity is attained for such a ring-shaped nozzle. 

6 Claims, 3 Drawing Sheets 
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APPARATUS FOR THE PRODUCTION OF 
PLASTIC PIPES 

FIELD OF THE INVENTION 

The invention relates to an apparatus for the PIOdUC‘. 
tion of plastic pipes comprising a plurality of half shells, 
of which each is provided with a mold recess and of 
which two at a time combine as a pair on a molding path 
to form a mold surrounding a mold space with a central 
longitudinal axis, and which half shells are arranged on 
a machine bed to be circuit-guided and to form said 
mold when guided in a direction of production, and an 
injection head of an extruder being arranged upstream 
of the molding path and having at least one channel of 
an internal channel and an external channel, which at 
least one channel extends substantially concentrically of 
said central longitudinal axis and which issues in at least 
one substantially ring-shaped nozzle of an internal noz 
zle and an external nozzle delimited by two components 
of which at least one is adjustable for modi?cation of 
the width of the nozzle. 

BACKGROUND OF THE INVENTION 

An apparatus of the generic type known from US. 
Pat. No. 3,976,414 has a nozzle ring that is adjustable in 
relation to the injection head in the direction of its cen 
tral longitudinal axis by means of a threaded sleeve 
formed in one piece with it. Thus the width of the noz 
zle is set and consequently the wall thickness of an 
extrusion-molded hose of thermally plastic material is 
modi?ed. In an embodiment of the apparatus for manu 
facturing plastic compound pipes with two channels 
being provided, each opening into a nozzle, each nozzle 
is provided with such a component adjustable in the 
direction of the central longitudinal axis. 

In a further apparatus of the generic type known 
from US. Pat. No. 4,789,327 a jacket pipe surrounding 
the channel is provided on the latter’s outside and adja 
cent to the nozzle with a thread on to which a ?anged 
ring can be screwed. A nozzle ring is attachable to this 
?anged ring by means of screws. The width of the noz 
zle can be set by rotation of the ?anged ring. The jacket 
pipe is radially adjustable at its end opposite the nozzle 
by means of adjusting screws extending radially in rela 
tion to the central longitudinal axis. 

SUMMARY OF THE INVENTION 

It is an object of the invention to embody an appara 
tus of the generic type so as to assure adjustment with 
great sensitivity of the width of a ring-shaped nozzle. 

In accordance with the invention this object is at 
tained by the feature that a component directly delimit 
ing the nozzle is tiltable in relation to the central longi 
tudinal axis thereby adjusting the width of the nozzle. 
The tilting of the one component delimiting the nozzle 
relative to the central longitudinal axis of the nozzle 
head causes the width of the nozzle to change along the 
circumference so that also the wall thickness of the hose 
extrusion-molded from the nozzle can be changed. To 
gether with the adjustability of the basic width of the 
nozzle as known from the species this ensures adjust 
ability with great sensitivity.‘ This is particularlyimpor 
tant for apparatuses for manufacturing plastic com 
pound pipes, in which, concentrically of each other, 
two hoses of thermoplastic material are extruded, de 
formed on the molding path and connected with each 
other. This is a particularly advantageous way of basi 
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2 
cally setting the width of the nozzle by axial displace 
ment of the component delimiting the nozzle and of 
adjusting the width of the nozzle along its circumfer 
ence as desired by means of a nozzle ring displaceable 
on the injection head and tiltable in relation to it. A 
particularly simple constructive embodiment of this 
consists in that the nozzle ring is connected with the 
injection head by means of in each case a plurality of 
tension adjusting screws and pressure adjusting screws 
alternately arranged along its circumference and ex 
tending parallel to the central longitudinal axis. 

In a further advantageous embodiment according to 
the invention the component displaceable in the direc 
tion of the central longitudinal axis and delimiting the 
nozzle is not structured to be tiltable relative to the 
central longitudinal axis, but the other component is. 
This solution is particularly suitable for the adjustment 
of an internal mandrel disk delimiting the nozzle. Of 
course, this solution may also be provided to be cumula 
tive with the adjustment of the one component by tilt 
mg. 

Further features, details and advantages of the inven 
tion result from the ensuing description of an example of 
embodiment taken in conjunction with the drawing. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a plan view of an apparatus for manufactur 
ing plastic pipes, 
FIG. 2 is a vertical longitudinal section through the 

injection head of the apparatus, 
FIG. 3 is a longitudinal section through a tempera 

ture-regulating bell arranged on the injection head, and 
FIG. 4 is a partial front view of the temperature 

regulating bell according to the arrow IV of FIG. 3. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

As seen in FIG. 1, the apparatus for the production of 
plastic compound pipes with transverse grooves com 
prises a machine bed 1, on which half shells 2, 2' are 
arranged, which are joined together respectively in two , 
so-called chains 3, 3'. For this purpose, a ?sh-plate 5 is 
coupled by means of a coupling bolt 6 to each half shell 
2, 2' in the outer region thereof and downstream thereof 
with respect to the direction 4 of production, each ?sh 
plate 5 being attached to the succeeding half shell 2, 2’ 
at the corresponding position, likewise by means of 
another coupling bolt 6. The chains 3, 3’ thus formed, at 
their rear end with respect to the direction 4 of produc 
tion, are carried around guide wheels which serve as 
and may be designated feed rollers 7. The individual 
half shells 2, 2' are swung into a molding path 9 by the 
revolution of the chains 3, 3'0 in the direction of the 
arrows 8, 8'. In this path 9 two half shells 2, 2’ at a time 
are united to a half shell pair, so that an unbroken suc 
cession of pairs of half shells mutually abut in the direc 
tion 4 of production. In order to achieve rapid closure 
of the half shells 2, 2’ into a parallel and adjoining orien 
tation, so-called closing rollers 10 are provided, which 
bring the rear ends of the half shells 2, 2’, referred to the 
direction 4 of production, together in accelerated fash 
1on. 

In the molding path 9 itself, the mutually abutting 
half shells 2, 2' are pressed together by means of guide 
rollers 11, which are rotatably mounted in guide rails 
12. The feed rollers 7 are rotatably mounted on the 
machine bed I, referred to the direction 4 of production, 
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return rollers 14, likewise serving as guide wheels, are 
rotatably mounted on axle bearings 15, around which 
the chains 3, 3’ are guided and returned to the feed 
rollers 7. As can be seen in FIG. 1, the guide rails 12 
with the guide rollers 11 terminate after the length of 5 
several half shells 2, 2’ and before the return rollers 14, 
so that the half shells 2, 2' can be displaced away from 
each other transversely of the direction 4 of the produc 
tion while remaining parallel to each other, before they 
are guided around the return rollers 14. 
Oh the upper side of the half shells 2, 2’ there is pro 

vided a set of teeth 16, and the two sets of teeth 16 of the 
half shells 2, 2’ which are arranged in abutting pairs 
match each other, so that a common pinion 17 can en 
gage in the teeth 16, and push the half shells 2, 2’ along 
the molding path 9 as a closed mold. This drive pinion 
17 is driven in conventional manner by a motor (not 
shown) through a drive gear wheel 18 which is ?xedly 
mounted on a shaft 19, the shaft in turn carrying the 
drive pinion 17. The shaft 19 is housed in a bearing 20, 
which is set apart from the machine bed 1 by means of 
spacing pieces 21 and ?rmly ?xed in relation to the 
machine bed 1 by means of screws 22. 

In the illustrated apparatus, plastic pipes 23, namely 
so-called compound pipes, having among other things 
transverse pro?le features, i.e. with grooves 24 extend 
ing around their girth, are produced. 
The pipes 23 will be described in detail in the follow 

ing. For this purpose an extruder is provided, of which 
only the injection head 25 to be described in detail in the 
following is shown. The apparatus thus far described is 
known, for example, from US. Pat. No. 4,492,551 and 
from US. Pat. No. 5,141,427. 
The injection head 25 is secured to a connecting piece 

27 of the extruder (not shown) by means of screws 26. 
It has a substantially ring-shaped nozzle body 28, to 
which all the essential parts of the injection head are 
secured. concentrically of a common central longitudi 
nal axis 29 of the injection head 25 this nozzle body has 
an annular collar 30 projecting in the direction 4 of 
production. An internal mandrel 32 is secured within 
this annular collar 30 by means of an internal thread 
connection 31. An external mandrel 34 is attached on 
the outer circumference of the annular collar 30 by 
means of an external thread connection 33. Finally and 
again concentrically of the axis 29, an external nozzle 
jacket 35 is attached to the nozzle body 28 by means of 
an adjusting ring 36 and by means of the screws 26. 
The internal mandrel 32 and the external mandrel 34 

de?ne between them an internal channel 37, while the 
external mandrel 34 and the external nozzle jacket 35 
de?ne between them an external channel 38. The inter~ 
nal channel 37 and the external channel 38 are conn 
ceted to an injection channel 39 coming from the ex 
truder-as seen in FIG. 2. So as to attain a continuous 
flow of the plastic melt from the extruder into the chan 
nels 37, 38, a guide cone 40 is arranged on the nozzle 
body 28 and directed into the injection channel 39 
against the direction 4 of production. 

In the nozzle body 28 the internal channel 37 is inter 
spersed by radially extending internal webs 41 and the 
external channel 38 is interspersed by external webs 42 
equally extending‘ radially relative to the axis 29, so that 
the nozzle body is really one piece. As can be seen from 
FIG. 2, the internal channel 37 in the nozzle body 28 
extends through the aimular collar 30. 
The internal mandrel 32 is provided with a line con 

duit 43 extending concentrically of the axis 29 and open 
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4 
ing into a chamber 44 in the nozzle body 28. In this line 
conduit 43 a protecting tube 45 is arranged concentri 
cally of the axis 29 and is insulated towards the internal 
mandrel 32 by an air gap 46. The protecting tube 45 
itself is made from steel. 

Supply hoses 47, 48, 49, 50, 51, 52, 53 are piloted 
through the protecting tube 45 in the line conduit 43. 
They are guided radially from outwards through the 
nozzle body 28 into the latter’s chamber 44, to which 
effect approximately radially extending bores 54 reach 
ing right into the chamber 44 are provided which of 
course intersperse the external webs 42 and the internal 
webs 41, so that the hoses 47 to 53 do not contact the 
melt transported in the channels 37 and 38. The hoses 47 
to 53 are made of high-temperature-resistant plastic 
material such as polytetra?uorethylene. 
The external nozzle jacket 35 is oriented and arrested 

by means of adjusting screws 55 provided in the adjust 
ing ring 36 and extending radially in relation to the axis 
29. In the external mandrel 34 gas ducts 56 are formed 
extending in the direction 4 of production and con 
nected to a supply channel 57 in the nozzle body 28, 
which extends approximately radially referred to the 
axis 29 and passes through the web 42. Along a major 
part of its length the injection head 25 is surrounded 
with heatings 58, 59, so that a cooling down of the melt 
coming from the injection channel 39 and ?owing 
through the channels 37, 38 can be avoided. 
The structure of the injection head 25 in the vicinity 

of its nozzles shown on the right in FIG. 2 is described 
in the following with simultaneous reference to FIG. 3. 
An internal mandrel disk 60 expanding in the shape of a 
truncated cone is arranged on the internal mandrel 32 
by means of a thread connection 61 and bears an inter 
nal mandrel formed as a temperature-regulating bell 62. 
On the side located inwards radially of the axis 29 this 
internal mandrel disk 60 delimits an internal nozzle 63 
?nishing the internal channel 37. On the external man 
drel an extension piece 64 is arranged by means of a 
thread connection 65 and, seen in the direction 4 of 
production, partially surrounds the internal mandrel 
disk 60, thus surrounding an extended portion of the 
internal channel 37 on the outside, namely as far as right 
ahead of the internal nozzle 63. On the side located 
radially outwards the latter is surrounded by means of 
an internal nozzle ring 66 arranged on the extension 
piece 64. 
The internal nozzle ring 66 is in the form of a sleeve 

and has a nozzle limiting face 66a expanding in the 
shape of a truncated cone in the direction of production 
and delimiting the internal nozzle 63. Furthermore its 
approximately cylindrical inner face has a ring-shaped 
cutout 66b at the end facing away from the nozzle limit 
ing face 66a, so that it bears on and is guided on a cylin 
drical guide surface 640 of the extension piece 64 of the 
external mandrel 34 only with a comparatively short 
cylindrical bearing surface 660 formed between the 
cutout 66b and the nozzle limiting face 66a. The length 
of the bearing surface 66c in the direction 4 of produc 
tion is considerably less than its diameter. An abutment 
64b projecting outwards is formed on the extension 
piece 64 following the guide surface 64a. In this abut 
ment 64b and distributed along the circumference ten 
sion adjusting screws 67 and pressure adjusting screws 
67 ' are alternately arranged. Such adjusting screws 67, 
67' are suitably provided at angles of 45° along the 
circumference, i.e. a total of four in each case. The 
tension adjusting screw 67 shown on the top of FIGS. 2 
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and 3 is piloted in a bore 64c of the abutment 64b and 
screwed with a thread 67a into a threaded bore 66d of 
the internal nozzle ring 66. By means of this tension 
adjusting screw 67 the internal nozzle ring 66 can be 
displaced or tilted towards the abutment 64b. . 
The pressure adjusting screw 67’ only shown in FIG. 

2, bottom, has a thread 67'a that is screwed into a 
threaded bore 64d of the abutment 64b. By means of this 
pressure adjusting screw 67' the internal nozzle ring 66 
can be pressed or tilted to move away from the abut 
ment 64b towards the internal nozzle 63. Through com 
mon actuation of the adjusting screws 67 and 67' the gap 
between the abutment 64b and the internal nozzle ring 
66 can thus have different widths x or y, respectively, 
along its circumference and consequently the internal 
nozzle ring 66 cannot only be adjusted in parallel to the 
central longitudinal axis 29 by setting the width 0 of the 
internal nozzle 63; it can also-even only to some minor 
extent—be tilted in relation to the axis 29, whereby the 
width 0 of the internal nozzle 63 differs along the cir 
cumference. Due to the bearing surface 660 being 
guided on the guide surface 64a only over a short dis 
tance, a clearance of some hundredths of a millimeter 
between the latter is suf?cient to cause irregularities in 
the width 0 of some tenths of a millimeter along the 
circumference of the internal nozzle 63. Moreover steel 
is a material elastically deformable even at temperatures 
of 180° to 250° C. 
The internal mandrel disk 60 is arranged around a 

suspension tube 68 extending concentrically of the axis 
29 and which is connected with the internal mandrel 32 
by means of the thread connection 61 mentioned. The 
internal mandrel disk 60 is supported on a correspond 
ing conical seat surface 70 at the free end of the internal 
mandrel 32 by means of a conical surface 69. To some 
minor extent the internal mandrel disk 60 can be ad 
justed radially relative to the axis 29 on this conical seat 
surface, whereby an adjusting step 71 can be formed, 
which is by all means smaller than 1 mm, but does not 
exceed 0.5 mm as a rule. For adjusting the internal 
mandrel disk 60 a conical adjustment ring 72 is provided 
bearing with a conical surface 73 against a conical seat 
surface 74 on the inside of the internal mandrel disk 60. 
While the conical surface 69 and the conical seat surface 
70 taper inwardly in the direction 4 of production, the 
conical surface 73 and the associated conical seat sur 
face 74 taper outwardly in the direction 4 of production. 
With its cylindrical inner surface 75 the conical adjust 
ment ring 72 is guided on a spherical ring-shaped guide 
surface 76 of which the center 77 is formed on the axis 
29. Pressure adjusting screws 79 bear against a working 
face 78 of the conical adjustment ring 72 facing away 
from the conical surface 73 and are adjustably guided in 
abutments 80 which are in turn tightly connected with 
the suspension tube 68. By individually setting the ad 
justing screws 79, of which only one is illustrated, the 
conical adjustment ring 72 can be tilted on the spherical 
guide surface 76 to some minor extent, so that the angle 
of inclination a of its conical surface 73 is not identical 
along the entire circumference of the conical adjust 
ment ring. Thus the internal mandrel disk 60 is adjusted 
at its support by means of the conical surface 69 and 
excentrically of the axis 29 on the spherical guide sur 
face 76. So as to have this take place to the extent de 
sired the average inclination of the conical surface 73 
relative to the axis 29 is approximately 45°; in like man 
ner the inclination b of the conical seat surface 70 re 
ferred to the axis 29 is approximately 45°. The conical 
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6 
surface 69 and the conical seat surface 74 are inclined 
one towards the other by an angle of approximately 90°. 
To facilitate tilting the conical surface 73 can have 
inclinations 73a by 1° to 2° extending over 10 to 20% of 
its length at its external portions, which are impossible 
to be illustrated in the drawing. 
By adjusting the internal nozzle ring 66 in the direc 

tion of the axis 29 the basic width 0 of the internal noz 
zle 63 and to some minor extent a width 0 varying along 
its circumference is set. Due to the described radial 
adjustment of the internal mandrel disk 60 the width 0 
of the internal nozzle 63 is set to a major extent along its 
circumference. Thus the width 0 of the internal nozzle 
63 can be adjusted to be exactly the same along its cir 
cumference. On the other hand it can also be adjusted to 
vary along its circumference. 
The embodiment and arrangement and adjustment of 

the external nozzle ring 81 with its tension adjusting 
screws 82 and its pressure adjusting screws 82' is com 
pletely identical with that of the internal nozzle ring 66, 
for which reason reference is made to the description 
regarding the latter. While producing different widths 
x’ and y’ the width d of an external nozzle 83 ?nishing 
the external channel 38 can thus be adjusted, and that 
with a width d varying along the circumference. 
The gas ducts 56 open out of the injection head 25 

between the external nozzle 83 and the internal nozzle 
63 located downstream in the direction 4 of production. 
The temperature-regulating bell has an essentially cylin 
drical calibrating cylinder 84 of usual structure. The 
latter is arranged on a temperature-regulating cylinder 
85 supported on the suspension tube 68 with a clearance 
of 1 to 2 mm by means of a ?ange 86. 
The temperature-regulating cylinder 85 is retained on 

the suspension tube 68 by means of a screw connection 
87 and is axially adjustable in the direction 4 of produc 
tion. Sealing is attained by means of a seal 88. The tem 
perature-regulating cylinder 85 has a heating channel 89 
and a cooling channel 90 on its external circumference. 
Both charmels 89, 90 extend helically on the external 
circumference of the temperature-regulating cylinder 
and are covered by the calibrating cylinder 84 towards 
the outside. Seen in the direction 4 of production the 
heating channel 89 comes ?rst after the internal nozzle 
63 and is followed by the cooling channel 90. The two 
helically extending channels 89, 90 are separated one 
from the other by an annular-land-type wall 91 bearing 
with a seal 92 against the calibrating cylinder 84. 
By means of a heating medium ?ow pipe 93 extending 

parallel to the axis 29 in the temperature-regulating 
cylinder 85 the heating channel 89 is connected with the 
supply hose 47, through which the heating medium is 
supplied. Adjacent to the internal mandrel disk 60 this 
?ow pipe 93 opens into the heating channel 89--as seen 
in FIG. 3. The heating medium helically ?ows through 
this heating channel 89 in the direction 4 of production 
and leaves it through a heating medium return pipe 94 
which is parallel to the ?ow pipe 93 in the temperature 
regulating cylinder 85. The heating medium cooled 
down flows towards the supply hose 48. In like manner 
regarding the cooling channel 90 a coolant flow pipe 95 
opens into the cooling channel 90 adjacent to the wall 
91. The coolant ?ows helically through the cooling 
channel 90 in the direction 4 of production and leaves 
the latter through a coolant return pipe 96. Coolant 
supply takes place through the supply hose 49, while 
the return flow takes place through the supply hose 50. 
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The supply hoses 47 to 50 are secured to the front of the 
?ange 86 by means of usual screw connections 97. 
A heat insulation 98 is arranged between the tempera 

ture-regulating bell 62 and the internal mandrel disk 60. 
As can be taken from FIG. 3, the supply hoses 47 to 53 
can be surrounded by a helical spring 99 in particular in 
the strongly bent portion ahead of each screw connec 
tion 97. 
The temperature-regulating cylinder 85 is hollow 

and, in its interior space, has a compensation chamber 
100 surrounding the suspension tube 68. By way of a 
compensation channel 101 this compensation chamber 
100 is connected with the supply hose 51 connected 
with the atmosphere for the purpose of vacuum and 
overpressure compensation. By way of a compensation 
gap 102 formed on the separating face between the 
internal mandrel disk 60 and the temperature-regulating 
bell 62 the compensation chamber 100 is connected 
with the mold space 103 formed between the half shells 
2 and 2', respectively, and the injection head 25 with the 
temperature-regulating bell 62. The compensation gap 
102 opens into the mold space 103 directly after the 
internal nozzle-seen in the direction 4 of production. 
A plurality of resilient radial bearings 104 are arranged 
in the compensation chamber 100 and uniformly distrib 
uted over its circumference. Each radial bearing 104 
rests with a bearing housing 104a against the inner wall 
of the temperature-regulating cylinder 85, namely on 
the latter’s center-of-gravity plane. It bears against the 
suspension tube 68 by means of a ball 104b. The latter 
bears in turn against a compression spring 1040 sup 
ported against an abutment 104d adjustable in the bear 
ing housing 104a. 
The two further supply hoses 52, 53 may be provided 

for further supply purposes such as the supply of com 
pressed air or release agents. 
As seen in FIG. 3, ring-shaped mold recesses 105 

connected in known manner to partial vacuum channels 
106 are formed in the half shells, of which only the half 
shells 2 are shown. 
The melt of plastic material supplied from the ex 

truder through the injection channel 39 and only 
roughly outlined in FIG. 3 ?ows in part through the 
external channel 38 to the external nozzle 83, out of 
which a hose is extrusion-molded, which as a result of 
the partial vacuum settles in the mold recesses 105 while 
forming a hose provided with transverse grooves 24. It 
forms the external pipe 107 of the pipe 23. 
Another part of the melt ?ows through the internal 

channel 37 towards the internal nozzle 63, out of which 
exits a further hose onto the calibrating cylinder 84. The 
latter slightly expands from the internal nozzle 63 out 
wards in the direction 4 of production, until this hose 
comes to contact the corrugation valleys of the external 
pipe 107 where it is welded together with these. As a 
result of the ?oating suspension of the temperature 
regulating cylinder 85 through the support by way of 
resilient radial bearings 104 it is achieved that identical 
forces are applied to the hose forming the internal pipe 
108 along the entire circumference of the calibrating 
cylinder 84, so that uniform welding with the hose 
forming the external pipe 107 takes place. In this de 
scribed section the temperature-regulating bell 62 is still 
heated so that the plastic material is still in a thermally 
plastic condition. On its further way in the direction 4 of 
production in particular the hose forming the smooth 
internal pipe 108 is cooled down. The hose forming the 
external pipe 107 is equally cooled by cooling means 
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located in the half shells 2 and 2’, respectively, and not 
shown in the drawing. 
What is claimed is: 
1. An apparatus for the production of plastic pipes 

(23) comprising: 
a plurality of half shells (2), of which each is provided 

with a mold recess (105) and of which two at a time 
combine as a pair on a molding path (9) to form a 
mold surrounding a mold space (103) with a central 
longitudinal axis (29), and which half shells are 
arranged on a machine bed (1) in the form of two 
endless chains (3, 3’) and which half shells form 
said mold when guided in a direction (4) of produc 
tion; an injection head (25) of an extruder being 
arranged upstream of said molding path (9) and 
having an internal channel (37) and an external 
channel (38) surrounding said internal channel (37), 
which channels (37, 38) extend substantially con 
centrically of said central longitudinal axis (29) and 
which respectively, issue in one substantially ring 
shaped internal nozzle (63) and one substantially 
ring-shaped external nozzle (83), which is upstream 
of the internal nozzle (63) in the direction (4) of 
production and which nozzles (63, 83) are directly 
delimited, respectively, by a nozzle ring (66, 81) of 
which at least one (66, 81) is adjustable for modi? 
cation of the width (0, d) of an extrusion ori?ce of 
one of said nozzles (63, 83); and 

wherein the at least one adjustable nozzle ring (66, 
81) is one nozzle ring of an internal nozzle ring (66) 
and an external nozzle ring (81) guided displace 
ably on the injection head (25) in the direction of 
said central longitudinal axis (29) and tiltable in 
relation to said central longitudinal axis (29) 
thereby adjusting said width (c, d) of said extrusion 
ori?ce of said nozzle (63, 83); and 

wherein said at least one adjustable nozzle ring is 
connected with the injection head (25) by means of 
a plurality of tension adjusting screws (67, 82) and 
pressure adjusting screws (67', 82’) alternately ar 
ranged along the circumference of said adjustable 
nozzle ring and extending parallel to said central 
longitudinal axis (29), whereby said tension adjust 
ing screws (67, 82) are screwed with a thread into 
a threaded bore of said adjustable nozzle ring and 
supported in an abutment of the injection head and 
whereby the pressure adjusting screws (67 ’, 82’) are 
screwed into a threaded bore of the abutment of 
the injection head and is pressed against said adjust 
able nozzle ring, whereby through common actua 
tion of the tension adjusting screws and the pres 
sure adjusting screws said adjustable nozzle ring is 
displaceable in the direction of said central longitu 
dinal axis (29) and tiltable in relation to said central 
longitudinal axis (29). 

2. An apparatus according to claim 1, wherein said 
abutment is located on an outer surface of the injection 
head (25) such that said tension adjusting screws (67, 82) 
and said pressure adjusting screws (67’, 82’) are accessi 
ble from outside of said injection head (25). 

3. An apparatus for the production of plastic pipes 
(23) comprising: 

a plurality of half shells (2), of which each is provided 
with a mold recess (105) and of which two at a time 
combine as a pair on a molding path (9) to form a 
mold surrounding a mold space (103) with a central 
longitudinal axis (29), and which half shells are 
arranged on a machine bed (1) in the form of two 
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endless chains (3, 3') and which haft shells form 
said mold when guided in a direction (4) of produc 
tron; 

an injection head (25) of an extruder being arranged 
upstream of said molding path (9) and having an 
internal channel (37) and an external channel (3) 
surrounding said internal channel (37), which chan 
nels (37, 38) extend substantially concentrically of 
said central longitudinal axis (29) and which, re 
spectively, issue in one substantially ring-shaped 
internal nozzle (63) and one substantially ring 
shaped external nozzle (83), which is upstream of 
the internal nozzle (63) in the direction (4) of pro 
duction and which nozzles (63, 83) are directly 
delimited, respectively, by a nozzle ring (66, 81) 
and said internal nozzle (63) also delimited by an 
internal mandrel disk (60); and 

wherein on an upstream end of said internal mandrel 
disk (60) in the direction (4) of production said 
internal mandrel disk (60) has a conical surface (69) 
bearing against a stationary conical seat surface 
(70) connected with said injection head (25) and 
arranged upstream of said conical surface (69) in 
the direction (4) of production, said conical surface 
(69) and said conical seat surface (70) each being 
tapered inwardly in the direction (4) of production; 
and 

wherein a plurality of pressure adjusting screws (79) 
are distributed along the circumference of said 
internal mandrel disk (60) and extend parallel to 
said central longitudinal axis (29) and are con 
nected to said injection head (25) and are in pres 
sure engagement with said internal mandrel disk 
(60) and, in the direction (4) of production, are 
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arranged downstream of said conical surface (69) 
and said conical seat surface (70) and press against 
said mandrel disk (60) in a direction opposite to the 
direction (4) of production, whereby radial adjust 
ment of said internal mandrel disk (60) on said 
conical seat surface (70) is effected. 

4. An apparatus according to claim 3, wherein an 
adjustment ring (72) has a cylindrical inner surface (75) 
which is guided on a stationary spherical seat surface 
(76) connected to the injection head (25) to be tiltable in 
relation to said central longitudinal axis (26) and which 
is arranged between said pressure adjusting screws (79) 
and said internal mandrel disk (60), wherein on an up 
stream end of said adjustment ring (72) in the direction 
(4) of production said adjustment ring (72) has a conical 
surface (73) bearing against a second conical seat sur 
face (74) of said internal mandrel disk (60), wherein said 
conical surface (73) of said adjustment ring (72) and said 
second conical seat surface (74) taper outwardly in the 
direction (4) of production, and wherein radial adjust 
ment of said internal mandrel disk (60) is effected by 
tilting said adjustment ring (72) on said spherical seat 
surface (76) by said pressure adjusting screws (79). 

5. An apparatus according to claim 4, wherein said 
conical surface (69) of said internal mandrel disk (60) 
and said second conical seat surface (74) of said internal 
mandrel disk (60) are inclined one towards the other by 
an angle of approximately 90°. 

6. An apparatus according to claim 5, wherein said 
conical surface (69) of said internal mandrel disk (60) 
tapers inwardly in the direction (4) of production at an 
angle of approximately 45° towards the central longitu 
dinal axis (29). 


